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King  Brook,  a  tributary  of  Stony  Brook  (a 

tributary  of  the  Souhegan  River) 

May  14 ,  1979 


BRIEF  ASSESSMENT 


The  Souhegan  River  Watershed  Dam.  No.  33  is  located  on  King 
Brook  in  Wilton,  New  Hampshire.  The  dam  is  an  earth  embank- 
m.ent  510  feet  long  and  21  feet  high  with  a  drop  inlet  service 
spillway  structure  and  a  30  inch  outlet  conduit.  An  earth 
emergency  spillway  102  feet  wide  is  cut  into  the  left  abutmient  . 

The  dam  is  owned  by  the  New  Hamipshire  Water  Resources  Board. 

It  was  designed  by  the  Soil  Conservation  Service  for  the  rur- 
po.=;G'  of  flood  protection  in  the  Sc>uhegan  River  Watershed. 

Tiu-  drainage  area  of  tlie  dam  covc-r-s  1.0  square-  mile  and  is  made 
ui^  prin.arily  of  rc.lling  woodland.  The  dam  impounds  only  24 
acrc'-feet  at  low  stage-  but  has  a  ma.ximum  impoundment  of  900 
acre-feet.  The  dam.  is  S.MALL  in  size  and  its  hazard  classifica¬ 
tion  is  HIGH  since  significant  property  damage  and  loss  of  lifc- 
could  result  in  the-  event  e:)f  a  dam  failure. 

The  te-st  flood  for  this  dan;  is  the  Probable  Maximum.  Flood.  T!u- 
peak  inflow  for  this  flood  is  2,125  cfs.  Because  of  storage, 
the  resulting  peak  discharge  is  1.080  cfs  compared  to  a  total 
spillway  capacity  of  2100  cfs.  The  water  surface  would  be  at 
o  1  r  \;i  T  i  T'.n  696.7  t  ('.:S1  )  or-  1  .  .5  fec-t  below  tht-  top  i.<f  the  dar 
iur  Tiiis  flood. 

The  dam  is  in  GOOD  condition  at  the  present  time.  Remedial 
measures  to  be  undertaken  by  the  owner  include:  filling  in 
animal  burrows  on  slopes,  mowing  of  slopes,  removing  debris 
from  trash  racks;  including  annual  operation  of  drain  gate  in 
the  inspection  procedure;  and  developing  a  formal,  written, 
emergency  warning  system  for  the  dam.  The  program,  of  annual 
technical  inspections  should  be  continued. 


No  conditions  were  observed  which  require  further  investiga¬ 
tion  . 


The  remedial  measures  outlined  above  should  be  implemented 
within  two  years  of  receipt  of  this  report  by  the  owner. 


William  S.  Zciino 

N.H.  Registration  No.  3226 


Nicholas  A.  Campapna .  Jr. 
California  Registration  21006 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  comiputational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  datLi 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while-  ir.proving  the  stability  and  safety  of  the  dam.,  removes 
the  nor.mal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  i.mportant  to  note  that  the  condition  of  a  dam  depend^ 
on  numerous  and  constantly  changing  internal  and  external 
cond  i  t  i  curs  .  and  is  evolutionary  in  nature.  It  would  i 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some- 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estiniated  "Probable  Maximum  Flood"  for  the  region  (greatest 
r  asonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause-  oi  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finui;..-  that  a  spillway  will  not  pass  the  Test  Floc>d  stiould 
not  bt  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determ.ining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream,  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
SOUHEGAN  RIVER  WATERSHED  DA!>i  NO,  33 
SECTION  1 


PROJECT  INFORMATION 


1 . 1  General 


( a )  Authority 

Public  l.aw  92-3G7,  August  8,  1972,  authorized  the 
Secretary  of  the  Arr.y,  throuc;h  the  Corps  of  Engineers, 
to  initiate  a  National  Prograr;  of  Dam  Inspection 
throughout  llie  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsi¬ 
bility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Goldberg,  Zoino,  Dunnicliff  k 
■Associate's,  Inc.  (GZD)  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dar.s 
in  the  State  of  New  Hampshire.  Authorization  and  notice 
to  proceed  were  issued  to  GZD  under  a  letter  of  March 
3D,  1979  from  Colonel  John  P.  Chandler.  Corps  of 
Engineers.  Contract  No.  DACW  33-79-C-0C)5S  ha*^  been 
assigned  by  tlie  Corps  of  Engineers  for  this  work. 

( b  )  Purpose 

1)  perform,  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-federal  interests. 

2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dar.s. 

3)  IJtdate,  verify,  and  com.plete  the  National 
Inventory  of  Dams. 

(c)  Scfo^ 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  damis ,  and  those  dam.s  in  the  signifi¬ 
cant  hazard  })ottntial  category  believed  to  represent 
an  immediate  danger  based  on  condition  of  the  dams. 


»  • 
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1 . 2  Description  of  Pro.ject 


k 


I 


( a )  Location 

The  Souhepan  River  Watershed  Dam  No.  33  is  located 
approximately  7900  feet  upstream  of  Stony  Brook  in 
Wilton,  New  Hampshire.  It  can  be  reached  from  Dale 
Street  which  intersects  State  Route  31  in  Wilton,  New 
Hampshire.  The  dam  is  shown  on  the  USGS ,  Peterborough, 

New  Hampshire  quadrangle,  at  approximate  coordinates: 

N  42°  51.6',  W  71°  45.0'.  (See  location  map  on  page  v). 
Page  B-2  of  Appendi.x  B  is  a  site  plan  for  this  dam. 

( b )  Description  of  Dam  and  Appurtenances 

The  dam  consists  of ;  an  earth  embankment  with  an 
earthfill  cutoff  trench  below  the  embankment;  a  principal 
spillway  with  a  reinforced  concrete  riser,  outlet  pipe, 
and  impact  basin;  and  an  emergency  spillway  102  feet 
wide,  located  at  the  left  abutment.  The  dam  is  510 
feet  long. 

1)  Lm.bankm.ent  (See  pgs .  B-3  through  B-10) 

The  embankment  was  constructed  primarily  of 
silty  sand  with  clay  and  gravel  (Designation  SC-S.^; 
using  the  Unified  Soil  Classification  System,).  It 
is  510  feet  long  and  is  a  maximum,  of  24  feet  high. 

The  upstream  and  downstreami  slopes  are  3  horizc'ntal 
to  1  vertical;  and  the  width  of  the  crest  i  12 
feet . 

Beneath  the  embankment  is  an  earthfill  cutoff 
trench  of  variable  bottom  width.  According  to 
available  plans,  it  was  constructed  of  the  same 
silty  sand  material  as  the  embankment.  The  cutoff 
trench  was  designed  and  constructed  to  extend  through 
sand  and  gravel  layers  to  firm  bedrock  or  glacial 
till . 


There  is  a  berm  appro.ximately  10  feet  widf-  on 
the  upstream,  slope  at  approximately  r.c'rm;;'',  po-o, 
elevation  (681.0  it.  .MSL).  The  puri)ose  of  tins 
berm  is  wave  erosion  protection. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 
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•  • 
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2) 


Principal  Spillway  (See  pgs .  B-5  Si  B-9) 


•  • 


The  principal  spillway  consists  of  a  reinforced 
concrete  drop  inlet  structure  with  a  sluice  gate 
controlled  inlet  pipe  and  two  uncontrolled  orifice 
inlets,  a  30  inch  diameter  outlet  pipe  supported  on  a 
ccjnerete  cradle,  and  an  impact  basin. 

The  riser  structure  is  17  feet  high  and  9.2 
feet  wide  normal  to  the  axis  of  the  dam.  It  is  4.2 
leet  long  parallel  to  the  embankment  and  flares  to 
14.2  feet  long  at  the  top.  The  walls  of  the  struc¬ 
ture  are  10  inches  thick  and  the  top  slab  is  8  inches 
thick . 

At  the  base  of  the  structure  is  a  12  inch  diam¬ 
eter,  vertical  lift,  sluice  gate  inlet  which  is 
controlled  b\-  a  crank  operated  bench  stand  with  a 
rising  stem.  A  12  inch  diameter,  cast  iron  pipe 
extends  15  feet  upstream  from  the  lift  gate  into 
the  impoundment  pool.  Plans  indicate  an  animal 
guard  has  been  installed  at  the  upstream  end  tf  this 
pipe. 


The  "low  stage  inlet"  is  an  uncontrolled  opening 
approxim.at  e  1  y  3  feet  above  the  sluice  gate  invert. 

It  is  one  foot,  6  inches  wide  and  7  inches  high  and 
is  located  in  the  upstream,  face  ol  the  riser  struc¬ 
ture.  The  water  flows  over  this  orifice  and  drops 
into  the  riser  structure.  It  is  protected  by  a 
trash  rack  assembly  approximately  5.5  feet  high  and 

4  feet,  2  inches  wide.  This  assembly  is  fabricated 
fromi  galvanized  steel  angle  sections. 

The  "high  stage  inlet"  consists  of  two  openings 
approximately  13  feet,  9  inches  above  the  sluice  gate 
invert.  They  are  7.5  feet  wide  and  15  inches  high 
and  arc  located  in  the  left  and  right  .jides  of  the 
flared  perti'-'n  of  the  riser  structure.  They  are 
protected  by  a  gal\anizt>d  steel  grating  2.5  inche?- 
high  placed  in  front  of  each  high  stage  oiif^ning  and 

5  galvanized  steel  angles  placed  in  the  sloping  sec¬ 
tion  below  each  opening.  A  30  inch  dianetrr  manhole' 
pen:  Its  access  into  the  riser  structure  . 


•  • 


•  • 


»  • 


•  • 


•  • 


•  • 
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The  riser  structure  is  drained  by  a  30  inch 
diameter  reinforced  concrete  pressure  pipe.  It 
is  approximately  115  feet  long  and  drops  approxi¬ 
mately  2  feet  over  that  length.  The  pipe  pene¬ 
trates  the  downstream  side  of  the  riser  structure 
and  is  supported  by  a  4  inch  thick  concrete  cradle 
within  the  embankment.  Plans  indicate  4  concrete 
anti-seep  collars  cast  around  the  pipe  within  the 
embankment . 

3)  Emergency  Spillway  (See  pgs .  B-3  &  B-5) 


The  earth  emergency  spillway  was  excavated  in  the 
left  abutment.  It  curves  to  the  right  around  the 
embankment  and  is  102  feet  wide  at  the  control  section. 
It  is  approximately  500  feet  long  and  lies  approxi¬ 
mately  4.4  feet  below  the  top  of  the  embankment.  The 
side  slopes  are  3  horizontal  to  1  vertical . 


4  )  Foundation  and  Embankment  Drainage  (  S  ee  pc  s  .  P-  7  o, 
B-  8 ) 

A  4  foot  wide  trench  drain  of  clean  sand  and 
gravel  exists  beneath  the  full  length  of  the  down¬ 
stream  slope  of  the  embankment.  It  contains  twe 
6  inch  perforated  asbestos  cement  pipes.  One  extends 
32  feet  to  the  left  of  the  outlet  conduit,  and  the 
other  extends  176  feet  to  the  right  of  the  outlet 
conduit.  These  pipes  discharge  through  the  wing  walls 
of  the  impact  basin  on  either  side  of  the  principal 
spillway  outlet  conduit. 

(  c )  Size  Classification 


The  dam's  maximum  impoundment  of  900  acre  feet  and 
height  of  21  feet  place  it  in  the  SMALL  size  category 
according  to  the  Corps  of  Engineers'  Recon.miondt'd  Guide¬ 
lines  . 

( d )  ^a zard  Pot  e nt i al _C I assi f ic at  ion 

The  hazard  potential  classification  for  this  dam  is 
HIGH  because  of  the  significant  economic  losses  and  the 
potential  for  loss  of  life  downstream  in  the  event  of  dam 
failure.  Section  5  of  this  report  presc>nts  more  detailed 
discussion  of  the  hazard  potential. 
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•  • 


•  • 
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(e) 


Ownership 


The  dam  is  owned  by  the  New  Hampshire  Water  Resources 
Board,  37  Pleasant  Street,  Concord,  New  Hampshire  03301. 
They  can  be  reached  by  telephone  at  area  code  603-271- 
3406. 

( f )  Operator 


The  operation  of  the  dam  is  controlled  by  the  Nev. 
Hampshire  Water  Resources  Board.  Key  officials  are  as 
f ol lows : 

George  McGee,  Chairman 

Vernon  Know! ton,  Chief  Engineer 

Donald  Rapoza.  Assistant  Chief  Engineer 

The  Board’s  telephone  number  is  603-271-3406. 
Alternatively,  the  Board  can  be  reached  through  the  state 
capital  at  603-271-1110. 

(  g )  Purpc.ise  of  the  Dari 

The  purpose  of  the  dam  is  to  reduce  downstream  flood¬ 
ing  by  providinf:  temporary  sroraf^e  for  the  runoff  from 
1.0  square  nn  1  (  >  of  water.shed.  This  temporary  storape 
is  released  t 'n'' -u/ii  tti*  1 '■'v.  and  high  statrc  inlets  of  tl'.’ 
princijtal  spillway. 

( h )  Design  and  Construction  History 

The  dam  was  designed  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service  in  conjunction 
with  the  New  Hampshire  Water  Resources  Board.  It  was 
completed  in  1973. 

( i )  Normal  Operating  Procedure 

Tlio  d,"’'.  i s.'  it  i'<  1  a  I  i  ng  .  Tfu-  nond  drain  ga  1 1  is 

o])orated  only  as  jiai't  of  infreciuent  maintenance  cliecks. 


1.3  Pertinent  Data 


( a )  Drainage  Area 

The  drainage  area  for  this  dam  covers  1.0  square  mile. 
It  is  made  up  primarily  of  rolling  woodland  with  some 
pasture  and  minor  development. 

( b )  Discharge  at  Damsite 
1 )  Outlet  Works 

Normal  discharge  at  the  site  is  through  the  30 
inch  diameter  outlet  pipe.  In  the  event  of  severe 
flooding  water  would  flow  over  the  emergency  spill¬ 
way  at  elevation  693.8  feet  (MSL).  The  invert  of 
the  low  stage  orifice  is  at  elevation  681.0  feet 
(MSL).  The  invert  of  the  high  stage  orifice  is  at 
elevation  691.7  feet  (MSL). 

2  )  Maxim.um.  Known  Flood 

There  is  no  data  available  for  the  maximum  known 
flood  at  this  damsite. 

3 )  Ungated  Spillway  Capacity  at  Tor  of  Dam 

Tlie  capacity  of  the  principal  spillway  with  the 
reservoir  at  top  of  dam  elevation  (698. 2  feet  :.:SL) 
is  100  cfs.  The  capacity  of  the  emergency  spillwa\' 
is  2000  cfs  at  this  level. 

4 )  Ungated  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  principal  spillway  with  the 
reservoir  at  test  flood  elevation  (696.7  feet  ^:SI  ) 
is  95  cfs.  The  capacity  of  the  emergency  spillway 
is  985  cfs  at  this  level. 

5 )  Gated  Spillway  Capacity  at  Normal  Pool 

There  are  no  gated  spillways  with  the  exc(qtion 
of  the  gated  pond  drain  inlet  which  is  norm.ally  closed 

6 )  Gated  Spillway  C a pa  c i t  y  at  Test  Flood 

As  previously  mentioned,  there  are  no  gated 
spillways . 


The  total  spillway  capacity  at  test  flood  eleva 
tion  (696.7  feet  MSL)  is  1080  cfs. 

8 )  Total  Project  Discharge  at  Test  Flood 

The  total  project  discharpe  at  test  flood  eleva 
tion  (696.7  feet  MSL)  is  1080  cfs. 

(c)  Elevation  (feet  above  MSL) 

1)  Streambcd  at  centerline  of  dar::  677.6 

2)  Maximum  tailwater:  Unknown 

3)  Upstream  portal  invert  diversion  tunnel:  Not 

applicable . 

4)  Norm.al  pool:  68 1.0 

5)  Full  flood  control  pool:  693.8 

6)  Spillway  crest: 

a)  Pond  drain  inlet:  678.0 

b)  Low  .stap*  inlet:  681.0 

c)  Hipl'i  St  apt’  inlet:  691.7 

d)  Lm.erpency  spillway:  693.8 

7)  Design  surcharge:  695.4 

8)  Top  dam:  698.2 

9)  Ttst  flood  design  surcharge:  696.7 

( d )  Reservo i r 

1)  Ler.gt.h  ol  n.axirritm.  pool:  5300  +  It. 

2)  Length  of  normal  pool:  920  +  ft. 

3)  Length  of  flood  control  pool:  5200  +  ft. 


(e)  Storage  (acre  feet) 

1)  Normal  pool;  24 

2)  Flood  control  pool:  450 

3)  Spillway  crest  pool: 

a)  Low  stage  inlet;  24 

b)  High  stage  inlet:  296 

c)  Emergency  spillway:  450 

4)  Top  of  dam;  900 

5)  Test  flood  pool:  736 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool:  12 

2)  Flood  control  pool:  87 

3)  Spillway  crest  pool; 

a)  Low  stage  inlet:  12 

b)  High  stage  inlet;  62 

c)  Emergency  spillway:  87 


4) 

Test  flood; 

107 

5 ) 

Top  of  dam: 

115 

Daa. 

1) 

Type:  Earth 

embankment 

2) 

Length:  510 

ft  . 

3) 

Height;  21 

ft  . 

4) 

fop  width: 

12  ft. 

5) 

Side  slopes: 

Upstream:  3  to  1 

Downstream:  3  to  1 

6) 

Zoning:  Homogeneous,  semi -pervious 

with  clay  and  gravc'l 
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7)  Impervious  core:  None 

8)  Cutoff:  Variable  width,  earthfill 

9)  Grout  curtain;  None 

(  h )  Diversion  and  Repulatinp  Tunnel 
Not  applicable 
( i )  Spillways 

1)  Type: 

a)  Principal  spillway;  Reinforced  concrete  drop 

inlet  with  a  30"  outlet  pip' 

b)  Emergency  spillway:  Grass  covered  earth  channel 

cut  in  left  abutna.nt 

2)  Lenctii  cT  weir: 

a)  Pond  drain  inlet;  12  inch  diameter  pipe 

b)  Lc'w  stage  inlet;  18  inches 

c)  High  stage  inlet:  15  ft. 

d)  Err:ergency  spillway;  102  ft. 

3)  Crest  Elevation  (ft.  above  MSL) 

a)  Pond  drain  inlet:  678.0 

b)  Low  stage  inlet:  681.0 

c)  High  stage  inlet:  691.7 

d)  Emergency  spillway:  693.8 

•1)  Gates:  12  inch  vertical  lift  sluice  pate  on 
pond  drain  inlet 

5)  Upstream  channel;  Reservoir 

6)  Downstream  channel:  narrow  channel  to  30  inch 

reinlorced  concrete  pipe 
under  road 


( j )  Regulating  Outlet 


The  only  regulating  outlet  is  a  12  inch  diameter  pipe 
controlled  by  a  wheel  operated  sluice  gate.  The  pipe  in¬ 
vert  is  at  elevation  678.0  feet  (MSL).  The  purpose  of 
this  outlet  is  pond  drainage,  and  it  is  normally  closed. 


•  • 


•  • 


•  • 


•  • 
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SECTION  2  -  ENGINEERING  DATA 


•  • 


2 . 1  Design  Data 

An.'jtig  other  design,  data  available  Irorr.  the  Soil  Conserva- 
tie<n  Se-rvioe  are  hydrologic  and  hydraulic  computations,  struc¬ 
tural  computations,  a  gec.ilogical  report  and  soils  laboratory  test 
re.‘-'!lt.s.  Tins  informatic'n  was  use-d  extensively  in  computations 
pr(  son te.-d  in  st'Ction  5  and  Appendix  D  of  this  report. 

2 . 2  Con s t rue t 1  on  Data 

"As  built"  plans  are'  available  for  this  dami  and  show  pood 
agree-m.ent  with  the  de-i-ign  plans  and  the  visual  inspection. 

2 . 3  Operat 1  on a  1  Pat  a 

N(;  operational  data  is  available  as  the  dam*  is  self  repu- 
1  a  t  i  n  g  . 

2 . 4  Evaluation  of  Data 
( a )  Avail abi 1 1 t y 


Sufficient  data  is  available  to  permit  an  evaluation 
of  the  dam.  when  combined  with  findings  of  the  visual 
inspect  ion . 

( b )  Adonua  c y 


There  is  sufficient  design  and  construction  data  to 
permit  an  assessment  of  dam  safety  when  com,bined  with  the 
visual  inspection,  past  performance,  and  sound  engineering 
j  udgment . 

(  c )  Val i dity 


Since  the  observations  of  the  inspection  team  gen¬ 
erally  confirm  the  available  data,  a  satisfactory  evalu¬ 
ation  for  validity  is  indicated. 
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SECTION  3  -  VISUAL  INSPECTION 


•  • 


3 . 1  Findinp-s 


(a)  General 


The  Souhepan  River  Watershed  Dam  No.  33  is  in  GOOD 
condition  at  the  present  time. 

( b )  Dam 

1)  Earth  Embankment  (See  overview  photos) 

Three  to  five  small  animal  burrows  were  found  in 
the  left  upstream,  slope  to  the  left  of  the  riser 
structure.  The  upstream,  slope  is  not  protected  by 
riprap,  but  is  in  pood  condition.  There  is  debris  on 
the  upstream  slope. 

The  toe  drains  were  completely  submerped  at  t  lu- 
tim.e  of  inspection  due  to  hiph  tailwater. 

2)  Emerpency  Spillway  (See  photos  1  &  2) 

The  eni'-^rpency  spillway  is  in  pood  condition. 

There  are  wet  spots  in  the  channel  but  these  are 
caused  by  natural  proundwater  or  ponded  runoff.  There 
is  a  stone  drain  trench  system  in  the  downstream,  end 
of  the  emierpencv  spillwav.  This  svstem  was  added  in 
1977. 

( c )  Appurtenant  Structure 

1)  Drop  Inlet  Service  Spillway  Structure  (Sec 
photos  3.  4  and  5) 

The  structure  is  in  pood  condition  with  sc.mK' 
m.inor  open  horizontal  construction  joints  and 
honeycombed  concrete.  The  sluice  pate  bench  stand 
is  in  pood  condition.  The  hand  crank  has  been  removed 
from  the  site  to  prevent  unauthorized  use.  The  trash 
racks  ;.re  in  poc>d  conditicn  but  are  clopptd,  with  deLri.‘~. 

2 )  Pond  Drain  Inlet  Pipe 

At  the  time  of  inspection  the  12  inch  pond  drain 
inlet  pipe  was  comjilete'ly  .submerped  and  could  not  be 
observed . 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  •  • 
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3)  Outlet  Conduit  (See  photo  7) 


i 


The  downstream  end  of  the  outlet  pipe  is  in  good 
condition  with  no  evidence  of  spalling,  cracking,  or 
efflorescence . 

4)  Impact  Basin  (See  photo  6) 

This  structure  is  generally  in  good  condition. 
There  is  some  efflorescence  on  both  ends  of  the  top 
surface  of  the  baffle  wall  and  some  m.inor  erosion 
and  staining  of  the  headwall.  There  is  no  safety 
fence  around  this  structure. 

( c! )  Reservoir  .Are:i 

The  shore  of  the  reservoir  is  generally  shallow  sloj'-- 
inc  woodland.  It  appears  .stable  and  in  good  condition. 

('  i  1 1' ■'wn  s  t  r  >' a  r  Ch:;:’.”.'-] 

The  downstream  chann(  l  is  a  narrow  channel  to  a  S'l 
inc.h  diam>tt-r  ccutcrete  cc'nduit  under  Dale  Street. 

3.2  I.va  1  -j:-.  t  i  cn 

The  dam.  and  its  appurtenant  structures  arc'  generally  in 
C-OOD  condition.  Thr^  potential  problem:.s  observed  during  th.( 
visual  1  n.'-’.iLC  t  i  on  ari-  list'd  as  1  o  1  lev. . . ; 

a)  .Animal  burrow.s  on  slc.)pts. 

b)  Debris  on  upstream  slope  and  in  low  stage  trn.sh  racks. 

c )  Lack  of  .safety  fencc’  around  im.i'>act  basin. 


•  • 


•  • 


•  • 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

No  written  operational  procedures  were  disclosed.  The  dan 
is  self  regulating. 

4 . 2  Maintenance  of  Dan 

An  annual  inspection  is  made  jointly  by  the  New  Hampshire 
Water  Resources  Board  and  the  Soil  Conservation  Service. 
Recommendations  resulting  from  this  inspection  are  implemented 
by  the  NHWRB. 

4 . 3  Maintenance  of  Operating  Facilities 

Operation  of  the  sluice  gate  for  the  pond  drain  inlet  is 
checked  appro.xim.ately  once  every  four  or  five  years  by  NHWRB. 

4.4  D  e  script  ion  of  Warning  System  in  Effect 
There  is  no  warning  system  in  effect. 

4.5  E \-aluat  icm 

The  established  oi^erat  ional  procedures  for  this  dam.  are 
generally  satisfactory.  Additional  emphasis  on  routine  main¬ 
tenance  will  assist  tiic  owners  in  assuring  the  long-term  saiety 
C)1  tile  dan;.  A  lorn.al,  written,  downstream  emergency  warning 
svsie::.  siiould  dcwcT  c'oed  icu’  ilii.s  dam. 
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SECTION  5  -  HYDROLOGY /HYDRAULICS 
5 . 1  Evaluation  of  Features 

( a )  General 

Souhegan  River  Vvatershed  Dam  No.  33  is  a  Soil  Con¬ 
servation  Service  (SCS)  flood  control  dam  on  a  tributary 
of  Stony  Brook  in  Wilton,  New  Hampshire.  The  dam  is  about 
4000  feet  upstream  of  the  confluence  of  the  tributary  and 
Stony  Brook,  and  about  2  miles  upstream  of  the  confluence 
of  Stony  Brook  and  the  Souhegan  River.  The  upstream 
drainage  area  is  1.0  square  mile  of  rolling  tonography. 

The  dam  itself  is  a  510  foot  long  earthen  embankirient 
with  a  grass-lined  emergency  spillway  102  feet  wide.  The 
principal  spillway  consists  of  three  orifices  located  on 
a  concrete  riser  in  the  reservoir.  Flow  from  the  orifices 
proceeds  under  the  dam  through  a  reinforced  concrete  pipe. 

( b )  Design  Data 

The  data  sources  available  for  Souhegan  River  Water¬ 
shed  Dam  No.  33  include  the  Soil  Conservation  Services 's 
(SCS)  "Hydrology  and  Hydraulics"  Design  Calculations. 

These  calculations  include  Storage-Elevation  and  Stage- 
Discharge  curves  for  the  dam,  and  the  routing  of  storms 
of  various  magnitudes  through  the  reservoir.  These  cal¬ 
culations  are  dated  1960  through  1968. 

The  SCS  established  the  elevation  of  the  low  flow 
outlet  (681  feet  MSL)  at  the  level  of  the  pool  which 
e.xisted  before  the  dam  was  built.  The  elevation  of  the 
two  high  stage  outlets  (691.7  feet  MSL)  was  established 
above  the  100-year  flood  stage  in  the  reservoir  in  order 
to  take  advantage  of  the  large  natural  storage  at  the 
site  and  to  allow  a  low  release  rate  at  the  100-year 
flood  stage.  The  emergency  spillway  crest  is  at  elt'vation 
693.8  feet  (MSL)  and  the  dam  crest  is  at  elevation  698.2 
feet  (MSL). 

Al.so  available  for  this  dam.  i.s  an  SCS  "Maintenance' 
Checklist"  report  for  an  inspection  dated  June  2.  1977. 

The  Soil  Conservation  Service  Design  plans,  dated 
1971,  are  also  availatle  for  this  dam. 


•  • 


•  • 


( c )  Experience  Data 

No  records  of  flow  or  stage  are 
for  Souhegan  River  Watershed  Dam  No. 
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known 

33. 


to  be  available 


•  • 


•  • 


(  d  )  Visual  Observations 


The  emergency  spillway  is  a  102  foot  wide  grass- 
lined  channel,  with  its  crest  at  elevation  693.8  feet  (MSL) 
and  with  3:1  side  slopes.  The  flow  from  this  spillway 
rejoins  the  brook  almost  imn.edi  atel  y  downstream  of  the 
dam.  The  principal  spillway  consists  of  a  concrete  riser 
structure  in  the  reservoir  with  three  orifices.  The 
flow  from  these  orifices  com, bines  in  the  riser  and  flows 
under  the  dam  to  the  brook  through  a  30  inch  reinforced 
concrete  pipe  114.9  feet  long.  The  brook  flows  under 
Dale  Street  about  100  feet  downstream  of  the  principal 
spillway  outlet.  Dale  Street  is  an  em.bankm.ent  with  it.s 
crest  at  about  681.5  feet  MSL  and  a  30  inch  diameter 
culvert . 

Downstream,  of  the  dam  the  brook  flows  about  4000 
feet  down  a  steep  hill  to  Stony  Brook.  The  development 
in  this  reach  includes  a  small  bridge  on  a  dirt  road  and 
a  iarm.  building  about  2500  feet  downstream  of  the  dam,. 

About  3800  feet  downstream  of  the  dam.  (200  feet  upstream 
of  Stony  Brook)  there  is  a  house  about  6  to  7  feet  above 
the  stream.bed.  Just  upstream  of  Stony  Brook,  the  stream 
passes  under  New  Hampshire  Highway  31,  a  heavily-travelled 
road,  through  a  48  inch  culvert. 

Alter  the  conlluence.  the  com.l'ined  flows  of  the  tri¬ 
butary  and  Stony  Brook  continue^  downstream;  about  4000  feet 
to  the  town  of  Wilton.  The-  brook  parallels  New  Ham.pshire 
Highway  31  in  this  reach. 

Just  outside  of  Wilton  there  is  a  group  of  about  ten 
houses,  an  apartment,  and  a  laundry  between  New  Hampshire 
Highway  31  and  Stony  Brook.  The  ground  floors  of  these 
structures  range  from  7  to  18  feet  above  the  streambed. 

The  gradient  of  Stony  Brook  flattens  out  in  this  reach, 
and  in  the  middle  of  the  town  of  Wilton  the  Brook  flows 
over  Abbott  Memorial  Trust  Dam  and  joins  the  Souhegan 
River . 


The  Souhegan  River  flows  through  Wilton,  and  has 
5  to  10  residences  and  industrial  buildings  on  its  banks 
there.  Below  Wilton  the  Souhegan  runs  through  about  a 
5  miile  reach  with  a  wide  flood  plain  before  reaching 
Milford,  New  Hampshire. 


( t- )  Tfst  Flood  Analysis 


The  hydrologic  conditions  of  interest  in  this  Phase  I 
investigation  are  those  required  to  assess  the  dam's  over¬ 
topping  potential  and  its  ability  to  safely  allow  an  appro¬ 
priately  large  lloud  to  puss.  This  requires  using  the  dis¬ 
charge  and  storage  characteristics  of  the  structure  to 
evaluate  the  impact  of  an  appropriately  sized  Test  Flood. 
The  original  hydraulic  and  hydrologic  design  calculations 
of  the  SCS  are  available  for  this  dam. 

Guidelines  for  establishing  a  recommended  Test  Flood 
based  on  the  size  and  hazard  classification  of  a  dam  are 
sptcilied  in  the  "Recommended  Guidelines"  of  the  Corps  ol 
engineers.  The  impoundm.ent  of  less  than  1000  acre  feet 
and  the  height  of  less  than  40  feet  classify  this  dam  as 
a  SM.4LL  structure. 

The  appropriate  hazard  classification  for  this  dair 
is  HIGH  because  of  the  significant  econor.ic  losse-=.s  and 
potential  for  loss  of  life  downstream  in  the  event  of  dam, 
failure.  As  shown  in  the  Dam  Failure  Analysis  section, 
the  increase  in  flooding  caused  by  failure  would  pose  a 
threat  to  property  and  to  lives  in  the  village  of  Viilton 
and  at  other  locations  along  Stony  Brook  and  the  Souhegan . 
Other  impacts  of  dam.  failure  include'  damage  to  a  heavily 
traveled  highway  and  to  several  small  roads  (see  Dam 
Failure  Analysis  section). 

As  .shr)wn  in  Table  3  of  the  Corps  of  Engineers’ 
"Recommended  Guidelines",  the  appropriate  Test  Flood  lor 
a  dam;  classified  as  SMALL  in  size  with  a  HIGH  hazard 
potential  would  be  between  one  half  times  the  probable 
m-aximum  flood  (PMF)  and  the  PMF.  'Where  a  range  of  possi¬ 
ble  inflows  is  suggested,  the  Corps  of  Engineers' 
"Recom.mended  Guidelines"  advise  using  the  inflow  most 
closely  relating  to  the  dami's  hazard  potential.  Since 
the  hazard  potential  is  on  the  high  side  of  HIGH,  the  Test 
Flood  inflow  is  the  PMF.  As  part  of  their  hydrologic 
design  calculations  for  the  dam,  the  SCS  created  a  "Free¬ 
board  Hydrograph"  (approximately  equivalent  to  the  PMF). 
Th'-ir  i-eak  Inflow  is  1728  efs,  which  is  172S  csm.  on  the 

one  square  mile  drainage  area.  This  compares  to  the  2125 
csm.  given  on  the  Corps  of  Engineers’  "Maximum  Probable 
Pt-ak  Flow  Rates"  curve  assuming  rolling  topography. 
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Th6  Corps  peak  inflow  of  212o  cfs  is  moro  conserva¬ 
tive  and  is  therefore  selected  as  the  test  flood  for  this 
dam.  Use  of  the  Corps'  suggested  methodology  for  deter¬ 
mining  attenuation  by  storage  results  in  a  peak  outflow 
of  1080  cfs,  with  the  water  surface  at  696.7  feet  MSL 

1.5  feet  below  the  dam  crest  and  15.7  feet  above  normal 
pool . 

This  analysis  assumes  that  the  reservoir  elevation  is 

690.5  feet  (MSL)  at  the  start  of  the  storm.  The  drawdown 
time  from  the  emergency  spillway  crest  to  normal  pool  is 
10  days. 

(  f )  Dam,  Failure  Analysis 

The  peak  outflow  that  would  result  from,  the  failure 
of  Souhegan  River  Watershed  Dam  No.  33  is  estimated  using 
the  procedure  suggested  in  the  Corps  of  Engineers  New 
England  Division's  April  1978  "Rule  of  Thumb  Guidelines 
for  Estimating  Downstream  Dam  Failure  Hydrographs",  as 
clarified  in  a  December  7,  1978  meeting  at  the  Corps' 
Waltham  office.  Normally  this  procedure  is  carried  out 
with  dam  failure  assum.ed  to  occur  when  the  water  surface 
reaches  the  top  of  the  dan:.  In  this  case,  however,  the 
outflow  of  2100  cfs  with  the  water  surface  at  the  top  C' f 
the  dam  (698.2  feet  MSL)  is  greater  than  the  Probable 
Maximum  Flood  (PMF)  routed  outflow  at  the  dam.  Also, 
this  outflow  would  create  flooding  downstream,  prior  to 
dam.  failure.  Failure  is  therefore  assum.t-d  to  occur  with 
the  water  surface  at  the  SCS  Design  High  Water  of  695.4 
feet  MSL,  2.8  feet  below  the  top  of  the  dam. 

The  discharge  just  prior  to  failure  at  this  elevation 
is  given  by  the  Stage-Discharge  curve  developed  in  Appendix 
D  as  414  cfs.  The  tailwater  elevation  prior  to  failure  at 
this  discharge  is  estimated  to  be  682  feet  MSL. 

For  an  assumed  breach  width  equal  to  40  percent  of 
the  dam  width  at  the  half-height,  the  gap  in  the  er.bankment 
due  to  failure  would  be  82  feet.  The  resulting  increase 
in  flow  would  be  6763  cfs  or  a  total  of  about  7180  cfs. 

This  peak  dam  failure  flow  would  severely  overtop 
Dale  Street,  just  downstream  of  the  dam.  It  would  also 
overtop  the  bridge  2400  feet  downstream  and  flood  the  farm 
building  at  this  bridge. 

The  first  major  development  impacted  would  be  a 
house  about  6  feet  above  the  streambed  3800  feet  down¬ 
stream  of  the  dam.  The  attenuated  peak  dam  failure  flow 


of  6880  cfs  would  increase  flow  depth  from  2  fet  t  to 
9  toft,  and  would  cause  2  to  2  feet  of  flooding'  at 
the  house.  This  would  cause  serious  damape^  at  the  house, 
and  pi.'se  a  threat  of  loss  of  life. 

Ju^i  urstrta"  of  the-  confluence  of  the  triOutar.',- 
and  Stony  BrcHk,  the-  tributary  passes  under  .New  Han.psli  i  la 
liiphwa\  SI  thruU!.'}.  a  -1 6  inch  culvert.  Dam  lailure  would 
increase  the  flow  o\er  the  top  of  Hiphway  31  1  romi  abciut 
32.5  cfs  to  about  6800  cfs.  The  increased  flow  would 
pr<ibably  sticrely  damape  or  destroy  the  Hiphway  31  en.- 
bankm.t  .nt  at  this  point. 

.A  I  1 1  1’  tb>  tributary  jt<ins  Stony  brocT;.  Stony  bre  ■  k 
pi-ralUl.-  U .  S .  Hiphway  31  for  about  4000  fe^'t  to  thir-  tow;. 
(.'1  V.iltoii.  Tie  no  is  ni'  developn.ent  in  this  reach  exct-i  t 
tin.  hipiiway,  wiiicli  is  above  dam  failure-  flows. 

■Just  outsidf  of  Wilton  th^-re  are  a  numfier  of  houses 
al'  no  til'  lut;..''."  of  St'^ny  Driio!;.  Thnrt-  art  h  usis  7  te 
12  foit  ab'i\i  tie  s  t  ream! 'Cd  ,  and  1  hou.se  about  18  fiat 
al'o\-e  thC'  s t  r eam.lic  d .  The  re  is  also  an  apartment  buildinp 
12  fc.ct  all  ivf-  tlie  strtamlied  and  a  laundry  about  1"  toi-t 
ui  .  i.ip'nway  31  parallels  tin-  brook  aiiout  10  ff-et  abiAo 
t!.'  s  t  ream,: '(  d  ,  anci  tier,  are  nurar.  us  dwellings  and  co::.- 
rercial  es  t  aii  1  i  shr.en  t  s  cin  the  other  side  of  thf'  hiphw.'iy 
about  20  to  2  f)  f('('t  abo'.e  the-  st  retimlu-d . 

1  lu  assunit  d  I'l'e- 1  a  i  1  ure  flow  C)I  90o  cfs  (assu::.i:.p 
r>CiO  c'ls  r -f  inflow  Iron.  Stony  Broc.'k )  wiauld  create  a  sta.* 
of  6  fet  t  in  tills  rt.ach.  Tin  da:-,  failure  ..'Utliow  t  > ; 

6250  cfs  would  yield  a  stage  of  about  13  fet  t  tin  St  my 
Brof'k.  whicii  would  cause  serious  flooding  in  this  reach. 

Downstrean.  of  the  residences  and  still  in  tin  town 
of  Wilton.  Stony  Brook  passes  ovt'r  Abbrtt  .Memorial  'irust 
Dan,  and  flow.-.,  into  tlie  Souhegan  Hivtr.  The  flow  of  abo-.:' 
0250  cfs  oriuid  create-  flooding  on  the  Soutiegan  in  Wilton 
alone  "-hich  5  t  10  houses  and  business<='s  are  located. 
Driwns  t  ream  of  Wilton  the  Souhegan  flows  through  about  5 
r.ilos  fif  liroad  flor.d  jilain  boforf-  reaching  tht-  town  r 
■■■  1  !  !  It  i  .s  txptcttd  that  tin  dan  laiiar.-  crutfl'.'. 

would  bo  c-ssen  t  i  a  1  1  y  attc-nuated  in  this  reacii. 

Tht'  following  chart  suntmarires  the  d' 'wnst  rt  tim  im.i'act^ 
of  the  failiiro  of  Souhegan  Rit'cr  Wtitersht  d  Dam  Nim  3.3. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stabilitv 


(  a  )  Vi .gual  Observations 

Th€‘rc  ha."^  been  no  sipnificant  displacement  or 
distress  which  would  warrant  the  preparation  of  struc¬ 
tural  stability  calculations. 

(  b )  Design  and  Construction  Data 

1 )  Er.bankrcr.t 

No  record."  of  an  e.m.bankmen t  slope  stability 
a  -  "  *  ."T  t t  arc  availaUie  for  this  dar.. 

2 )  rrincipal  Srillway  Structures 

A  re  \icv  cf  the  structural  calculations  i^r 
the  design  c>  f  the  drop  inlet  service  spillway 
structure  and  the  outlet  conduit  (principal  spill¬ 
way)  revealed  that  these  structures  have  been  C’- - 
signed  on  the  ba.'^i."  of  sound  engineering  practict. 

'  '  '  2.D5'  ^  "L  uu-1-'  Rt  CC'CCL 

Ttif  rt-  are-  n  '  knovn  operating*  record.^  for  this  d:o  . 

'  ‘  _U'  Ecr,  St  ruction  Change.^ 

systen.  (d  stone  drainage  trenches  was  add^ci  t*'  t!.- 
d '  wnstrear.  end  c>i  the  err.e-rgency  spillway  in  1U77.  T:.i^ 

'  *  rue  t  i  f'V.  i n  d  related  to  structural  startlitt.  V.  ;  • 

(V'^rtion  th^^ro  iiavo  iH-rn  no  cons  t  r  uc  t  :  :  n  ch.i:._' 

C;  -  '  1  (  'S  (  . 

^  ,  s-  :  .^n  i  c  S  t  aU:  1  i  t  \ 

The  dam.  is  located  in  seism.ic  zone  No.  2  and,  in 
<  rdance  with  the  recommended  Phase  I  guidelines,  doe." 

V  \‘.arrant  .‘-'C- 1  .^r.i  c  a.nalysis. 
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SECTION’  7  -  ASSESS^T^'T,  RECO^!^!E^•DATIO^•S  AND 


REMEDIAL  MEASURES 


7 . 1  Parr.  Assessrr.cnt 
( a  )  Condi t inn 

The  dam  and  its  appurtenances  are  generally  in  goc d 
condition  at  the  present  time. 

( b )  Adequacy  of  Information 

There  is  sufficient  dtsipn  and  const  rue  i  i  cn  data  t'. 
permit  an  assessm.ent  of  dam  safety  when  combined  witl-  the 
visual  inspection,  past  performance,  and  sound  enpinter- 
ing  judgn:ent. 


(  c )  Urgency 


The  remedial  mamsures  dt-scrilaed  fa  rt,  in  slacuid  1. 
implemented  by  the  owner  within  two  years  of  rtceipt  of 
this  pha.se  I  Inspection  Hepc>rt  . 

(  d )  •  <L_^  f_e r_  A dd  i  t  i c >jt_aj I  n t_ij.' a  t  ion 

None 

7 . 2  i-,-.  cortj'  enda  t  i  -  'H  - 

No  conditions  wire  observed  wliieh  warrant  lurtia  r  ii;\tsij 
pat  ion  . 

7 . 3  Remicdial  ,Meas ures 

It  is  recoiTJtii  ndt'd  that  the  ownir  institute  the  fol  lowing 
rerr.edial  measure.s; 

1)  Check  the  operability  of  the  pond  drain  inlet  pate 
as  part  of  the  annual  inspection  procedure. 

3}  I’-\‘  ;<'i  a  (■  an  >  •  rv*  warnir  . 

3)  Maintain  the  propram:  c't  annual  technical  insm-ctions 


4)  Implement  and  intensify  a  propram  of  dilipent  and 

pt'ricjdic  m;aintenance  includinp,  but  not  limited  to: 

a)  b:i  rk  f  i  1  1  i  np  anim.al  burrows  with  suit  able',  we-11 
t  um.;M-d  SI  li  1  . 

b)  Meuinp  brush  on  slopes. 

c)  Clearinp  accum.ulated  debris  from  trash  racks. 

.o  )  Ci.n-  id*  r  the  need  for  a  safety  barrier  around  the  im. 
b;;.~in  structure  . 


!  1  err. a  t  i  \  e 

Ir.ere-  are  nei  m.eaninplul  a  1  te:'rna  t  i  vf  .s  to  the-  abo\'f-  re-comj^e 
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INSPECTION  TEAM  ORGANIZATION 

Date;  May  14,  1979 

Praiect:  Nil  00265 

SOLTIEGAN  RI\TR  WATERSHED  DA.V  NO.  33 
Wilton,  New  liamnshire 
NHWRB  254.34 

Weather:  Overcast,  drizzle,  cool 


IXSiPCTION  TLA’: 


.  c  l; : 


A.  Carr.pap: 


Goldberp.  Zcino,  Dur.ni- 

cliff  S:  Assoc.  (GZD)  Tear.  Captain 


Wi  1 1  lar.  S  .  loin  ' 
Danitl  Gcrd^  n 
Jeffrey  P  .  Hard:;, 
if.:  Harp;:;. 

Tor.  Gooch 
Robert  Eitzperald 


GZD 

GZD 

GZD 


Soil.s 

Soils 


Andrew  Christo.  Er.pir.eers, 

Inc..  (ACL)  Street' 


Resource  Analysis , I nc . 

(RAI)  Hydrolcry 


RAI 


Hvdroi  C’py 


Owner's  Repre.^^ent  at  i  ve  Present: 

Garv  K*'.  rr  -  .N(  v.  H;;:' ;  si.  i  rt-  Water  r-;es^i;rces  t.oa"J; 
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Site  Plan  B-2 

Plan  of  Structural  Works  B-3 

Cutoff  Trench  Details  B-4 

Primary  Spillway  &.  Emergency 

Spillway  Excavation  B-5 

Fill  Placement  B-6 

Drainage  Details  -  Embankment  B-7 

Drainage  Details  -  Embankment  B-8 

Principal  Spillway  B-P 

Logs  of  Test  Holes  B-10 

Ma  i  ti  i  enanvt  c!)ccklist  dated  6/2;'77  b-11 

Maintenance  checklist  dated  6/15/7S 

List  of  Pertinant  Data  not  Includid 

and  Tlieir  Locations  B-2I 
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GOLDBERG,  ZOtNO.OUNNICLIFF  a  ASSOC, INC 

U  S  ARMY  ENGINEER  DIV  NEW  ENGLAND 

GEOTECHNICAL  CONSULTANTS 

CORPS  OF  ENGINEERS 

NEWTON  UPPER  FALLS,  MASS 

WALTHAM  .  MASS 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAMS 

SITE 

PLAN 

SOUHGAN  RIVER  WATERSHED 

DAM  No.  33 

-L  _ 
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dn'..  it:.;' s ,  t're  ei-.  rirr.  folder,  structure  history,  and  previous  naintena 
siould  be  part  cf  the  inspectior.  rra~pt  ir.eirterance  is  a  vital  part 
effective  crcraticr. 


:,cre  c  t  b.-' r.  i e  indicated,  cc~pletior.  of  this  ferr.  r.ay  be  facilita 
r.-irtertree  iter.s  or*  a  1  to  A  basis  vrcrc 

1  =  satisfactory 

2  =  sa  t  isfac  tor)-,  but  check  carefully  at  next  inspection 


u  =  requires  rainter.ance  this  seasc; 
d  =  recuires  irr~cdiate  attention. 
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t"  !5Cy 

Spi  1  li.-'vs  ..  Cutlet  W.:ttr 

D.T':  left  Ti'’;.t—  p-kc 


Condition  of  stand 
(including  need  for  lire 
and  fertilizer) 
Undesirable  vegetation 
Draina-.e  (si:rza.cc) 

Erosion  _2/ 

Sedi^'.entation 
Conciiticn  of  planting 
Pest  cotitrol 
Fire  control 

co:  T 


^  _  _ 


_ 

AV?  J_  _ 

_ 


-  Aid?  _ 


C^AJ-0*7f 


Crii*  i  r'-'.  Be  extrer-.-’y  c^rc^'J]  v,hcr:  u  riri  ' 
Icddcrs.  Cheek  condition  ItJcrc  oein,. 
LadfJtrs  arc  sc-ectir.es  broken,  locsc,  corroded 
and  or  slippery. 
li?e  safetv  f>-.rrc  j*;. 


ladders : 
inside  and  cot 


Cc'V.dition  cf  protective-  contlr.;- 
Corrosioi*  j  Bar.  ared  pn  rts  j 
Other 


Cone  re  tc : 
inside  and  ou t 


Cracking _ ;  Spalling _ ;  Other  deteriorati 

_ ;  Excessive  tr.overer.t  (check  joint  at  rise 

and  concuit)^ _ ;  Other _ , 


Trashracks: 
lov  and  hiyr 


.  s  t  a  ■■  c 


Condition  cf  prctcctive  ceotircr  ;  C^rrc.'i 

_ ;  ba-'s;_ed  parts _ ;  Cor.citic:.  o:  listen; 

_ ■)  heed  of  pT.'-tin.'S  due  te  bcc\<_r_y^;  £  ; 

condition  (protrvei:-,',  fastenings,  sh.ip  te... 
etc.) _ ;  Oti.ei _ . 


Kanholc: 


Gate; 

including  liftin', 
device,  star.,  guid<.-s, 
disc 


Cot.dition.  c'f  rrotec  t  ivc-  ccatir,-; _ ;  Carre.- ■' 

_ ;  Darr.agc _ ;  Lock  op-er.iSie- _ ,•  Ot  ’  e  r _ 

Condition  cf  protec  ti-.’c-  ccatir.- _ ;  Corrcf-'. 

_ ;  Dara.'cd  parts _ ;  Crn.d  ;  t  i:  •,  t, f,-f.(-- 

ings _ ;  Stee.  alirr.e.cnt _ ;  Lut  r  i  t  a  t  i  r : . _ ; 

Operation _ ;  Other 


Safety  Itc;:,: 


Cor.'d i  t  i c n  of  u',-. r n : n.e  s  ;  - n 
safety  ceuirr.en t  ;  C)ih 


;  C::. £;t;r:.  cf 


I  • 


•  T  '  •  C  •,  T' 


(5iHC  if)-) 


Cone  r  c  t.  c- : 

in.'. idc  ar.d  o-t 


Trashre.c V-s : 
lo^;  and  hi;  I. 


Ca  t  c  1-  : 

includir.;;  liftin:; 
c.rvi.e,  etc-, 
dine,  ;1=;. 

htra:  Inra  ;  t  : 

,  Keili:  ,, , 
Cm  Ic  i  ,  f  'ir  ri  c  r.‘  , 

1  f  c  . 


Safe:-.-  Itc-.: 


Crackir.r _ ;  Sj-.allir.j _ ;  Other  dc  t  c  r  i  or t  i  on 

_ 5  Exctir.ivf  rovcr.cr.t  (chteV:  joint.';) _ ; 

hCtcrstopi, _ ;  Joint  sc-alant _ ;  Other _ . 

Condition  of  protective  co:.tir.~s _ ;  Corrosion 

_ ;  Or-ered  parts _ ;  Condition  of  fasten- 

;  h'ce-d  of  pretin.'S  d.:o  to  ; 


me  5 _ ;  ..cc-C  c 

Safety  condition  (protrodirj  f  as  t  cnir.r  s  ,  sr.oip 
ed-cs,  etc.) _ ;  Other _ . 

Condition  of  protective  co.atir.r _ ;  Corrosion 

_ ;  Dan. aped  parts _ ;  Condition  of  fasten- 

ir-'s _ ;  Stc~.  a  1  i  r  r."  r.  t _ ;  Operation _ ; 

I.’jI  r  i  c  a  t  i  c  n _ ;  V.'c.cd  c-.  .a_, _ ;  C  :  :  r _ . 

he  part  ui-.der  “LnbanV.r~ent  and  C'thcr  ['rains" 

Condition  of  protecti'ne  coatinp _ ;  Ccrroiitn 

_ ;  Uaraped  part.' _ ;  Cor.diticn  of  ;a;ren- 

;  [.'cod  decay 


i:.. 


Safet-.-  con  Jit  ion 


(protrudir.;;  fastenin'i,  sharp  edpes,  tt..) 
_ ;  Ot/jpr _ . 


Condition  of  v.;rr.ar.r  'i,n:.s_ 
safety  eoaip'-.ei.t _ ;  Other 


;  Cendition  cf 


•  • 


•  • 


»  • 


•  • 


>  • 


[  I 


comi:  ':to 


C’r- 


Strea'?.  obstructions. 

Debris  in  St  rear.. 

Sedir.nt  bars  ccr. trolled, 
riun^r  }  :  ol  st.-l  i  lity,  . 

Fish  habitat  ap'p-ar tcnances 
Kiprap  --  Report  under  "Riprap"  (ittr.  A) 

coic  !LM 


A 

LsT 

3 


»  • 


»  • 


»  • 


»  • 


- •  MATK’Tr^A'-'^r.  ClirCF.nST  for  PL  5Cf.  Fl.oon  CO'.Tr.OL  STFLTTLT.r.S 

Ihis  rair.tcnancc  checklist  is  a  guide  for  detenT'.lnlng  the  maintenance  required 
for  Public  Law  566  flood  control  structures  in  New  Hampshire.  It  doesn't  take 
he  place  of  experience  and  judgment  and  is  not  inclusive.  Items  of  a  difficult 
..aturc  to  check,  such  as  principal  spillway  conduit  condition,  are  not  included. 
Intensive  checks  of  th.ese  items  are  necessary  at  proper  intervals.  Review  of 

Eciil  diawings,  tlie  design  folder,  structure  history,  and  previous  r.aintencrce 
eports  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
safe  ■'‘od  effective  cperaticn. 

cecept  c.-here  otherwise  indicated,  completion  of  this  form,  may  be  facilitated 
jy  ranking  mainten-rce  items  on  a  1  to  A  basis  where 

_  1  •-  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

4  -  recuires  immediate  attention. 


I 

’  TIoPIC'L:  PV  Prrt-r. 


SITE 


Access  Road. 

Site  Fencinp. 
Traffic  Conditicn:. 
Vanda  1  i  sm.  Centre  1 . 
Trash  Contrel. 


trr.'-m  cm  -jr-rtrt-- 


;r=-m  Ettll 


EXCAVATm  slopes 

(Report  riprap  and  vegetation  and 
erosion  condition  under  Iteo'.s  A 
and  5. ) 


Eliding,  or  sloughir.g  ^ 

lioUs  (rodent  and  other)  ^ 

(check  especially  at  cr.harkments ) 
Lxccssive  settlement  (err.banlcr.ents )  2 

Cracl.s 

'ir.v.r-  _2_ 

Lo:.;itudin^l  _2_ 

Et  t ;  :■  r  c  _2  /  ^ 

liri:-  :/ 


Emergency 
Spillways  . 
he  left  r i rh t—  ( 


Other 
)  ( 


5 


r  r  ~  T  T  o  ’ ; 


! i t ion  of  stand 


Emergency 

Spillways  Outlet  Vater  Other 

Dam  left  rirht—  DiV.e  Channel  vav  ( _ ) 


id  fertilizer) 
isirable  veretaticn 
inage  (surface  ) 
iicn  _2/ 
ir.enta  tion 
lit  ion  of  planting 
t  ccntrrl 
a  control 


C OM' : I ' “ 5  E-rrtnnnc  E:iIlL;5,'  Icnks  gntt*  rn  fsr.  Fair  rzt -1  sbi-- 

trEfnil,  tut  lES'.'t-  eIe'^-e  for  tt“.£  EtEErnt.  tttErtE' 


Ennth 


II  rmtEble  CTZ.f.  r.  ■*.  . 


y-i  m’'’”  p '  T  pTi’n 


Depth  of  Flow 

V.’ith  any  obstructicr. 

L 

(in  inches  above  invert) 

V.'ithout  any  obstruction, 

- 

t 

Turbidity  of  Discharge 

V.'ith  any  obstruction 

L 

b 

(yes,  no) 

V,'ithout  any  obstructicr; 

U 

Condition  of  Protective 

Outside 

u 

b 

Coating 

Inside- 

b 

Obstruction  in  Flow 

u 

b 

(yes,  no) 

/.liiral  Guard  Condition 

i. 

L 

t 

Outlet  Condi ticn 

1 

. . 

Kctarding  Pool  Elevation 

(ft.  msl)  or 

(ft. ) 

above 

V  a.  1  . 

Other 

CO'D'.lNTS  Cnn't  C.r- 

■  i  tn  ,  I'r  -.S'  t  -  •  ;  rn  in  r 

-.-r 

t  i  e 

:  ‘  d  i.'  ^  t  r  I 

t 

to  brrr:<  un  and  inj’ 

n;  !tr  t;r:-in:  . 

1  !  I  rj'  h  1  r. 


B-I8 

t  ’■  f  .  I '  .  !'  '1 1  r-  -.1  .  a  1  ?  c  1  I 

•  •  •  •  •  « 


\  ,  \  ( 


4 


« 

F.TSFR 


Caution  Be  extremely  careful  when  using 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safetv  harness. 


Ladders : 
inside  and  cut 


Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose 

Other 


Concrete:  CrackingJ _ ;  Spalling  1  ;  Other  deterioration 

inside  and  cut  I  ;  Excessive  movement  (check  joint  at  riser 

end  conduit) _ ;  Other _ . 


Trashrac  t'.:  : 

Ion’  and  high  stage 


Ha 


hole: 


Cate: 

including  lifting 
device,  stem,,  guides, 
disc 


Condition  of  protective  coatirgs_2 _ ;  Corrosicn 

p  ;  Damaged  parts  •]  ;  Ccr.diticn  of  f  a  s  ten  in, .  . 

1  ;  Need  of  gratings  due  to  beaver  L  ;  Safety 

condition  (protruding  fastenings,  si.arp  edges, 
etc.) _ ;  Other _ . 

Condition  of  protective  coatings_? _ ;  Corrosion 

2  ;  Damage^ _ Lock  opc-ral  le _ 2_;  Other  2  . 

Condition  of  protective  coating _ ;  Corrcsicn. 

_ ;  Damaged  parts _ ;  Condition  of  fasten- 

ir*',5 _ ;  Stem  a  1  ignr.xnt _ ;  Lubricaticr  2  ; 

Opc-raticn _ ;  Other _ . 


Safe ty  1 1 cm,:  : 


Com-.d  i  t  i  c  n  of  warning  sign.' _ ;  Ccr.diticn  cf 

safety  equipment _ ;  Other _ . 


co’Cds;; 


i  a 


m  1  i 


1  1 


cnc: 


f.r  l^dd--: 


« 


« 


E-l« 


•  •  •  • 


4 


I!:pact  raftn,  saf,  box  inlet,  f.  miscellaneous ‘co?:c?.nTn  structiths 

(specify) _  _ 


Concrete: 

Inside  and  out 


Treshracks : 

low  and  high  stage 


Cates ; 

including  liftir.:; 
device,  stec.,  guides, 
disc,  flap 

Structure  Drainage: 

Structure,  Railing, 
Crates,  harriers, 
etc. 


Safety  Iter.s: 


Cracking  1  ;  Spalling  1  ;  Other  deterioration 

j _ ;  Excessive  move.r.ent  (check  joints) _ 

Vaterstops  ;  Joint  sealant  ■)  ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Daraaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Need  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  DaTTsaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignn.cnt _ ;  Operation _ ; 

Lubrication _ ;  V.'ood  decay _ ;  Other _ . 

Report  under  "Enbanlcment  and  Otl.er  Drains" 

Condition  of  protective  coating _ ;  Cerrosirn. 

_ ;  Damaged  parts _ ;  Condition  of  lastcn- 

ings _ ;  Wood  decay _ ;  Safety  conditicn 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  vaming  signs _ ;  Conditicn  cf 

safety  equipment _ ;  Other _ , 


CO' 


9.  CHAPPEI. 

Stre.i-  chstructions.  ..........  h 

Lv-hris  in  streao,.  ...........  __h 

Sedir.ent  bars  controlled.  .........  d 

Plung.c  pool  stability.  ..........  'i 

Fish  h  abitat  appurtenances  ......... 

-  Riprap  --  Report  under  "Fuprap"  (item  A)  '  - 

CO^^^iE^TS  UnsiGs:  rahl  e  unn‘=’tnt3m  inthannr?!. 


The  U.S.D.A.  Soil  Conservation  Service  (SCS)  located  in  Durham, 
New  Hampshire,  m.aintains  a  file  for  this  dam.  Included  in  this 
file  are: 


1)  SCS  "Hydrolopy  and  Hydraulics”  desipn  calculations 
dated  19uS. 

2)  SCS  structural  design  calculations  dated  1971. 

3)  SCS  "Detailed  Geological  Investigation  of  Dam  Sites” 
dated  1965. 

1)  SCS  sc  i  1  mc'chanics  laboratory  data  sheets  dated  19eC. 

5)  SCS  "As  Built”  drawings  dated  October,  1973. 

The  New  Hampshire  Water  Resources  Board  (NHWRB)  maintains  a 
correspondence  file  on  this  dam..  Includt^d  in  this  file-  arc  : 

1)  Maintenance  inspection  clu-cklists  dated  June-  2,  1977 
and  June  15,  1976. 
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\'ie\v  of  emergency  spi2]uay  sfiouin; 
ponded  water 


•  ■_  ^ , 
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2.  Vj(.-\v  of  downstream  end  of'  emorgeiu-y 

spillway  sfiowing  cii’ainagc'  jo-o  t  oc  t  ;  -  ;; 


View  of  drop  inlet  structure  showi 
debris  in  low  stage  trash  rack 


7.  View  of  dc>unstro:;m  end  of  outlet 
showinr  cU  i-.  j'ioration  frc'r’. 
<-:i  \- 1  tat  1  <  >n 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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REACH  FROM  DAM  TO  CONFLUENCE  WITH  STONY  BROOK 


Attenuated  Peak  Dam  Failure  Flow  at  Confluence  with  Stony  Brook 
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REACH  FROM  CONFLUENCE  WITH  STONY  BROOK  TO  WILTON 


Attenuated  Peak  Dam  Failure  Flow  at  Wilton 
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